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Abstract. -By i n e l a s t i c neutron s c a t t e r i n g we observed s e v e r a l anomalies i n t h e group v e l o c i t i e s of t h e phonon d i s p e r s i o n curves. They could a l l be a l l o c a t e d on t h e Fermi s u r f a c e . S t r e n g t h s and shape of t h e anomalies d i f f e r considerably from t h e o r e t i c a l pred i c t i o n s .
After measuring t h e phonon d i s p e r s i o n curves of Cd a t 80 K by i n e l a s t i c neutron s c a t t e r i n g /I/ we concentrated on t h e Kohn anomalies / 2 / i n t h e d i s p e r s i o n curves. Several anomalies (AN'S) l i k e Fig. 1 were det e c t e d and a l l o c a t e d on t h e Fermi s u r f a c e . From c a l c u l a t i o n s i n pert u r b a t i o n theory, i n c l u d i n g second-order terms i n t h e Heine Abarenkov /3/ model p o t e n t i a l , it was expected t h a t t h e group v e l o c i t y a t an AN should e x h i b i t a s i n g l e maximum o r a s i n g l e minimum depending on whether t h e phonon d i s p e r s i o n i s followed from i n s i d e t h e Fermi s u rf a c e towards o u t s i d e o r v i c e v e r s a /4/. I n Fig. 1 anomaly No. 4 should be a mamimum and No. 5 , p r a c t i c a l l y c o i n c i d i n g , a minimum. The calcul a t i o n shows a s a r e s u l t a n t of both e f f e c t s a maximum, while t h e 
i n s t r e n g t h , b u t t h e observed one i n [0051 d i r e c t i o n i s much s t r o n g e r . Both A N ' s a r e r e l a t e d t o e l e c t r o n t r a n s i t i o n s between s p h e r ic a l p a r t s o f t h e Fermi s u r f a c e , t h e r e f o r e t h e band s t r u c t u r e s h o u l d be s i m i l a r . But t h e s t r o n g a n i s o t r o p y o f t h e Cd s t r u c t u r e ( c / a = 1.886
i n s t e a d o f 1.633 f o r i d e a l h . c . p . ) produces probably an a n i s o t r o p y i n t h e e l e c t r o n phonon i n t e r a c t i o n and i n t h e e l e c t r o n s u s c e p t i b i l i t y v i a a n a n i s o t r o p y i n t h e conduction e l e c t r o n wave f u n c t i o n and i n t h e e l e ct r o n i o n p o t e n t i a l .
-'r= (1011 Fig. 3 : P l a n e i n r e c i p r o c a l s p a c e p e r p e n d i c u l a r t o 1100] W e i n v e s t i g a t e d t h e A N ' s o u t of symmetry d i r e c t i o n s a s w e l l /5/ and c o u l d s e p a r a t e some which c o i n c i d e f o r symmetry d i r e c t i o n s . Part i c u l a r a t t e n t i o n was ? a i d t o e l e c t r o n t r a n s i t i o n s between f l a t p a r t s ( s u r f a c e o f t h e second B r i l l o u i n zone) o f t h e Fermi s u r f a c e w i t h 3 T = ( l o , . ) . On t h e f l a t p a r t s a n energy gap must e x i s t . The s o l i d l i n e i n F i g . 3 , going through t h e c e n t r e of t h e B r i l l o u i n zone, g i v e s t h e t r a c e f o r e v e n t u a l A N ' s o f t h i s k i n d , w h i l e a l o n g t h e dashed l i n e AN'S would occur in the case of a spherical Fermi surface. The points in Fig. 3 indicate observed AN'S. For the symmetry direction T, where the AN coincides with q = o, we found a strong variation of the phonon group velocity for small q. 
PHONON WAVEVECTOR
A calculation /5/ shows that some kind of AN appears even for flat parts of the Fermi surface, if the gap is sufficiently small. Yet, it is not a Kohn AN, as the slope of the electron susceptibility at 2 kF (2kF being the distance between opposite parts of the Fermi surface) is finite and not infinite. The calculated effect on the group velocity for small q's in T-direction is presented in Fig. 4 . Case b resembles the observed behavior. The gap which is 2 V ; was characterized by the parameter E = v;/~EO(T/~) where V ; is the value of the model potential at the point (101 ) and ~O(r/2) is the energy of an unperturbed state at the zone boundary.
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